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Background and Objectives The embryological development of paranasal sinuses has
been revealed by previous articles although few studies have reported on the differences of
paranasal sinus pneumatization according to age after adolescence. We evaluated changes in
paranasal sinus pneumatization in the ages ranging from 10s to over 60s.

Subjects and Method A retrospective review was carried out for patients who underwent
osteomeatal unit three-dimensional computed tomography from January 2008 to March 2017.
Two hundred and forty patients were selected and matched for age, sex, and existence of si-
nusitis. The biggest cross-sectional area (CSA) of each sinus was selected from each patient,
which was then corrected to the size of the face. CSA and corrected CSA (cCSA) values were
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Results CSAs of frontal, maxillary, sphenoid sinuses gradually increased in the ages rang-
ing in the 30s, and then significantly decreased from those in the 40s onwards. In particular,
these tendencies were statistically significant in all types of sinuses between the 30s and 40s,
(p<0.05), except for sphenoid sinus. When comparing men and women, menduallys were big-
ger in most of the sinuses and in some age groups (p<0.05). However, there were no differenc-
es in cCSAs (p>0.05). CSAs in patients with chronic sinusitis were not different from those in
patients without chronic sinusitis in every sinus and all age groups (p>0.05).
Conclusion This study shows that older people have smaller sinuses, and sex difference and
existence of sinusitis have no effect on the pneumatization of the sinuses.
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Table 1. CSA of paranasal sinuses according to age (mean + standard error)
( yzgofs) N FSCSA (mm? FSCCSA (%) MSCSA (mm?) MS cCSA (%) ES CSA (mm?) ESCCSA (%) S$SCSA (mm?) SScCSA (%)
10—-19 40 280.74+27.25 5.42+0.46 380.97+10.85 14.10+0.48 380.97+10.85 7.69+0.27 282.84+13.61 5.65+0.26
2029 40 306.09+29.25 597+0.52 422.82+1584 15.57+0.67 422.82+15.84 8.62+0.39 289.80+17.43 5.83+0.35
30—-39 40 342.85+27.85 6.42+0.48 41990+15.02 15.77+£0.55 419.90+15.02 7.97+0.28 304.32+18.92 5.76+0.35
40—49 40 260.75+25.07 4.89+0.40 397.10+9.11 13.79+0.55 397.10£9.11 7.84+024 271.24+13.45 5.28+0.23
50-59 40 231.58+26.19 4.49+0.50 400.54+10.28 12.08£0.58 400.54+10.28 7.98+£0.26 237.94+£17.64 4.77+0.36
60-69 40 207.20£21.02 4.16+0.40 405.00£13.16 11.49+0.59 405.00+13.16 8.45+0.26 225.09+11.79 4.71+£0.25
Total 240 271.53+10.99 5.23+0.19 404.39+5.18 13.80+0.25 404.39+5.18 8.09+0.12 268.54+6.59 5.33+0.12

N: number, FS: frontal sinus, MS: maxillary sinus, ES: ethmoid sinus, SS: sphenoid sinus, CSA: cross-sectional area, cCSA: corrected

cross-sectional area ratio
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Fig. 1. CSA and cCSA of paranasal sinuses according to age (A-D). The CSA of FS, MS, SS gradually increased to 30s, and then they
significantly decreased from 40s onwards. Especially, this tendency was statistically significant between the 30s and 40s (*p<0.05) in FS,
MS. N: number, FS: frontal sinus, MS: maxillary sinus, ES: ethmoid sinus, SS: sphenoid sinus, CSA: cross-sectional area, cCSA: cor-
rected cross-sectional area ratio.
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Table 2. CSA of paranasal sinuses according to sex (mean + standard error)

Age N FS CSA (mm?) FS cCSA (%) MS CSA (mm?) MS cCSA (%)
(years) Male Female Male Female Male Female Male Female
10-19 40 326.42+47.73 235.07£23.47 6.08+0.80 4.77£0.42 757.42+4473 660.15+27.56 14.66+0.78 13.55+£0.56
20-29 40 325.13+42.06 287.05£41.30 6.31+£0.83 5.64+0.63 798.00£39.94 734.54+38.11 15.81+£0.98 15.33+£0.93
30-39 40 399.54+45.51 286.16£27.84 6.94+£0.71 591£0.64 896.60+50.78 772.07+28.33 1586+0.86 15.68+0.71
40-49 40 305.52+40.18 215.98+27.48 5.43+0.65 4.35+£0.46 753.69+42.40 654.84+35.31 13.70+£0.79 13.87+0.79
50—-59 40 277.42+44.57 1857512470 5.01+£0.85 3.98+£0.52 700.20£41.37 520.46+34.45 12.94+0.82 11.23+0.80
60—69 40 233.73+£29.68 180.66+29.32 4.53+0.54 3.79+0.59 576.27+4537 529.15+35.66 11.22+0.81 11.77+0.87
Total 240 311.29+17.42 231.78+12.46 571£0.30 4.74+0.23 747.03+19.79 64520£15.92 14.03£0.37 13.57£0.34

Age N ES CSA (mm?) ES cCSA (%) SS CSA (mm?) SS cCSA (%)
(years) Male Female Male Female Male Female Male Female
10-19 40 403.86*=14.93 358.09+14.32 7.94+£0.39 7.44%+0.38 295.43%+18.66 270.26+19.89 574+037 5.57%=0.39
20-29 40 432.57£27.18 413.06+16.77 8.56+0.64 8.68+0.47 295.89+28.91 283.71+20.20 5.72+0.55 5.93+0.46
30-39 40 443.69£21.42 396.11+20.19 7.83+0.33 8.11£0.47 327.87+£31.94 280.77+19.76 578+0.54 574+0.45
40-49 40 411.79£12.96 382.42+12.26 7.52+0.28 8.15£0.38 301.43£21.34 241.04+13.86 552+£0.42 5.04£0.21
50-59 40 423.90+£14.56 377.17+12.83 7.84+0.38 8.12+£0.37 258.28+31.76 217.61+15.03 4.85+0.63 4.68+0.37
60—69 40 444.61+18.12 365391477 8.74+0.34 8.16+£0.40 226.49+£17.18 223.69+16.60 4.49+£0.37 4.96+0.35

Total 240 426.73+7.65 382.04+£6.39 8.07x0.16 8.11+0.17 284.23+10.70 252.85+ 7.49 535+0.20 5.31+0.15

N: number, FS: frontal sinus, MS: maxillary sinus, ES: ethmoid sinus, SS: sphenoid sinus, CSA: cross-sectional area, cCSA: corrected

cross-sectional area ratio
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Fig. 2. CSA and cCSA of paranasal sinuses according to sex (A-D). Men’s CSA was bigger in most of sinuses and in some age groups
(*p<0.05). However, there were no difference after correction with face size (p>0.05). N: number, FS: frontal sinus, MS: maxillary sinus,

ES: ethmoid sinus, SS: sphenoid sinus, CSA: cross-sectional area, cCSA: corrected cross-sectional area ratio.
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Table 3. CSA of paranasal sinuses according to existence of sinusitis (mean + standard error)
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Age N FS CSA (mm?) FS cCSA (%) MS CSA (mm?) MS cCSA (%)
(years) Sinusitis Non-sinusitis Sinusitis  Non-sinusitis Sinusitis Non-sinusitis Sinusitis  Non-sinusitis
10-19 40 272.80+35.93 288.68+£41.84 4.96+0.50 5.89+0.77 752.90£42.05 664.67+32.19 14.35£0.69 13.86+0.68
20-29 40 309.57+40.43 302.61+43.33 578+0.67 6.16+0.80 747.38+41.10 785.16+37.78 14.29+0.93 16.85+0.90
30-39 40 343.32+44.36 342.38+t34.88 6.48+0.76 6.36£0.61 861.80£48.72 806.87+36.55 16.50+£0.89 15.04+0.64
40—-49 40 246.86+29.99 274.64+40.76 4.69+0.49 509+0.65 669.39£39.91 739.14+39.55 13.41+0.89 14.16+0.65
50-59 40 257.65+48.31 205.51+20.29 4.92+0.94 4.07+035 665.95+34.36 554.72+47.35 12.99+0.73 11.18+£0.87
60—69 40 205.11+£34.09 209.28+25.54 4.21+0.63 4.11+0.51 543.83+£49.75 561.59+30.10 11.55£0.92 11.44+0.76
Total 240 272.55+16.24 270.52+14.89 517+0.28 528+0.26 706.87+19.37 68536+17.65 13.85+0.36 13.76+0.35

Age N ES CSA (mm?) ES cCSA (%) SS CSA (mm?) SS cCSA (%)
(years) Sinusitis Non-sinusitis Sinusitis  Non-sinusitis Sinusitis Non-sinusitis Sinusitis  Non-sinusitis
10-19 40 377.08+15.69 384.86+15.34 7.33+0.43 8.04+0.33 271.09+19.41 294.60+19.21 5.15+0.32 6.15+0.40
20—-29 40 423.91+26.94 421.72+£17.45 8.19+0.67 9.04+0.41 290.04+25.65 289.57+24.29 552+0.51 6.14+0.50
30-39 40 398.95+26.62 440.85+13.10 7.66+0.48 8.28+0.32 271.83+26.39 336.81+25.73 5.15+0.41 6.37+0.54
40—-49 40 385.92+14.39 408.29+10.98 7.72+0.39 7.95+0.28 257.26+17.41 285.22+20.49 5.10+0.33 5.46+0.34
50-59 40 396.06£16.00 405.01+13.26 7.72+0.39 8.24£0.35 240.72+24.35 235.17£26.16 4.66+0.48 4.88+0.55
60—69 40 400.45+22.44 409.55+14.33 8.58+0.39 8.31+£0.36 205.50+17.40 244.68+15.10 4.47+£0.39 4.95+£0.33
Total 240 397.06+8.49  411.71+£589 7.87£0.19 8.31%x0.14 256.07£9.17 281.01+9.38 501+0.16 5.66+0.19

N: number, FS:

400

frontal sinus, MS: maxillary sinus, ES: ethmoid sinus, SS: sphenoid sinus, CSA: cross-sectional area, cCSA: corrected
cross-sectional area ratio
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Fig. 3. CSA and cCSA of paranasal sinuses according to existence of sinusitis (A-D). There are no difference between sinusitis group
and non-sinusitis group (p>0.05). N: number, FS: frontal sinus, MS: maxillary sinus, ES: ethmoid sinus, SS: sphenoid sinus, CSA: cross-
sectional area, cCSA: corrected cross-sectional area ratio.
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